Abstract >> Gas diffusion layers (GDLs) of carbon composite type in polymer electrolyte fuel cells were prepared by simple and cheap manufacturing process. To obtain the carbon composite GDLs, carbon black with polymer binder was mixed in solvent, rolled to make sheet, and finally heat-treated at 340℃. The performance of fuel cell using composite GDLs was changed by PTFE content. The physical properties of composite GDLs for pore, conductivity and air permeability were analyzed to compare with the variation of fuel cell performance. The conductivity of composite GDLs was very similar to carbon paper as commercial GDL but pore properties and air flux were considerably different. The porosity, PTFE content and conductivity for composite GDLs did not have an influence on the cell performance much. The increase of pore diameter and air flux led to enhance cell performance.
Introduction
Polymer electrolyte membrane fuel cells (PEMFCs) are good power sources for electronic devices because of their high efficiency, high power density, low emissions, low operation temperature, and low noise 1) .
Although PEMFCs have many advantages, there are still many obstacles to commercialization such as the high cost of materials and low durability. A membrane electrode assembly (MEA), which is the heart of a PEMFC, consists of a catalyst, a polymer electrolyte membrane and a gas diffusion layer (GDL).
The functions of the GDL are to act as a gas . The GDL should have high conductivity 3) , appropriate hydrophobicity 4, 5) , high air permeability 6) and sufficient mechanical strength [7] [8] [9] .
GDLs are typically carbon-based materials, and usually in cloth or paper form 10, 11) . In this study, the carbon composite GDLs were prepared by mixing carbon black with a polymer binder, namely PTFE. The main properties of GDLs that affect fuel cell performance are hydrophobicity, electrical conductivity, pore size distribution, and air permeability. We investigated the role of each of these properties in cell performance.
Experimentals
To prepare the carbon composite GDL, carbon black :
